###### Strengths and limitations of this study

-   The characteristics of callers' who make repeated calls to a medical helpline with triage function have not previously been studied.

-   This study provided an overview of the frequency of sociodemographic and health-related characteristics and its association with callers' who repeatedly call a medical helpline, compared with those who only call once.

-   The sociodemographic and health-related characteristics influence the odds for making repeated calls to a medical helpline was calculated in sex-adjusted and age-adjusted analysis and in a mutually adjusted logistic regression analysis.

-   The sociodemographic characteristics influence on making repeated calls compared with the health-related characteristics is illustrated.

-   In the present study, 33.3% of the invited study population agreed to participate in the survey, possibly introducing selection bias.

Introduction {#s1}
============

In the last decade, out-of-hours (OOH) primary care has taken place in large-scale organisations in various countries,[@R1] and telephone triage is a common feature of OOH services, serving to determine the level of urgency and healthcare needed.[@R2] In the Capital Region of Denmark, people with acute, non-life-threatening illnesses or injuries are encouraged to call a single-tier telephone preadmission evaluation and triage service called medical helpline 1813 (MH1813).[@R3] Triage results in one of two possible outcomes: (1): face-to-face consultation (home visit, hospital-based emergency department/acute care clinic or hospitalisation) or (2) medical telephone advice (self-care, contact general practitioner or prescriptions).[@R4] Telephone triage, however, is not straight forward, and a lack of visual cues compromises clinical decision making.[@R4] The call handler creates a picture of the caller using non-verbal cues, such as tone of voice, diction and background noises to help determine the urgency of the call.[@R5] When using this strategy, call handlers subconsciously incorporate their own preconceptions and stereotypes,[@R6] not to mention professional and personal experience.[@R6] An additional complicating factor in the clinical decision making is that the call handler must simultaneously act as a gatekeeper and as a caregiver.[@R7]

Furthermore, when telephone medical helplines serve as a single-tier entry point for face-to-face consultations, callers must have the ability to describe symptoms sufficiently and follow the given medical advice adequately;[@R2] however, the callers' ability to do so may vary.[@R9] A lack of ability may increase the risk of receiving inaccurate advice or incorrect triage outcome,[@R10] potentially increasing the need to make additional calls.

There is a lack of studies on whether sociodemographic and health-related characteristics are related to repeated calls to medical helplines. Existing literature on users of OOH services with face-to-face consultations (eg, emergency departments) has shown that sociodemographic and health-related characteristics are associated with repeat visits[@R11] and that specific characteristics can add to the risk of making errors in clinical decision making.[@R11] Frequent use of OOH services is associated with the presence of comorbidities,[@R8] whereas low, self-rated health (SRH) is associated with frequent general practice visits in Denmark.[@R20] Similarly, immigrants use the emergency room more often than ethnic Danes.[@R21]

Identification of the sociodemographic and health-related determinants for making repeated calls to medical helplines may help prevent errors in clinical decision making, preventing overtriage or undertriage in medical helplines. In addition, by gaining insight into underlying determinants to perform repeated calls, policy-makers might be provided with knowledge that potentially helps prevent the portion of repeated calls that may be unnecessary and resource demanding.

The aim of this paper was to identify the sociodemographic and health-related characteristics of individuals making repeated calls to a medical helpline within 48 hours, compared with those who only call once.

Methods {#s2}
=======

Design {#s2a}
------

A prospective cohort study was conducted of individuals who repeatedly called MH1813 within 48 hours of their initial call (n=464) compared with those who only called once (n=11 131). The differences between the two groups were examined in relation to sociodemographic (income and ethnicity) and health-related characteristics (age, sex, degree of comorbidities, SRH and self-evaluated degree of worry (DOW)). We also analysed the influence of the details on the initial call (time of call and caller) to MH1813.

Setting {#s2b}
-------

The study was conducted at Emergency Medical Services Copenhagen in the Capital Region of Denmark, which provides acute and emergency services for 1.7 million people. Access to public medical healthcare services is free of charge in Denmark. MH1813 is a round-the-clock, single-tier entry point for acute healthcare for people with acute, non-life-threatening illnesses or injuries and encourages people to call for preassessment and possible triage to a face-to-face consultation outside the office hours of general practitioners.[@R3] A separate three-digit emergency number, 112, is available for potentially life-threatening symptoms/injuries and to request an ambulance.

The MH1813 medical staff handle approximately 1 million calls annually, 4% of which are repeat calls within 48 hours of the initial call.[@R22] Call handlers at MH1813 comprise nurses (80%) and physicians (20%), who use an electronic decision support tool to determine the level of urgency and healthcare needed.[@R3]

The present study is embedded within a wider trial examining DOW as a predictor for the use of acute healthcare services and is registered at [www.clinicaltrials.gov](http://www.clinicaltrials.gov), file no. NCT02979457.

Approvals and registration {#s2c}
--------------------------

This study was approved by the Danish Data Protection Agency (2012-58-0004) and Statistics Denmark. Approval from the Scientific Ethics Review Committee of the Capital Region of Denmark was requested but no permission is required (H-15016323). Informed oral consent was obtained from all study participants.

Participants {#s2d}
------------

Anyone who called MH1813 between 18 January and 9 February 2017 was invited to participate in a survey. If the caller agreed to participate, the survey was completed prior to speaking with the call handler. During this period, 38 787 people called, 12 902 of whom agreed to participate in the study (33.26%). Callers were excluded if they had a temporary civil registration number (eg, tourists) (n=78); the call was not made by the patient or a close relative to the patient (eg, primary care nurses) (n=699); or survey responses were incomplete (n=19), leaving 12 106 calls for analysis, as shown in [figure 1](#F1){ref-type="fig"}.

![Flowchart of calls included.](bmjopen-2019-030173f01){#F1}

Initially we divided the calls included in the study cohort into the following four sequences: (1) one-time callers, where the individual only called once within 48 hours (n=11 131); (2) initial call plus the occurrence of repeated call (n=464); (3) first repeated call within 48 hours of the initial call (n=464); and (4) two or more repeated calls within 48 hours of the initial call (n=47). [Figure 2](#F2){ref-type="fig"} illustrates the four sequences. For the analysis, however, we divided the study data into two main groups: one-time calls (n=11 131) and the initial call to the repeated calls (n=464).

![Division of the included calls into four strata: one-time callers, initial calls plus occurrence of repeated call, first repeated call within 48 hours and two or more repeated calls within 48 hours of the initial call.](bmjopen-2019-030173f02){#F2}

Exposure {#s2e}
--------

Data on sex (male, female) and age (≤5, 6--18, 19--65 and \>65 years) were retrieved from MH1813's electronic patient record. This classification of age was selected based on disease patterns in the respective age groups (children, adolescents, adults and the elderly). Time of call (workday and weekend) was retrieved from the same electronic patient record.

Prior to speaking with the call handler, caller responses to three survey questions were collected: self-evaluated DOW (1=low, 2=middle, 3=high) and SRH (on a scale of 1 to 5, where 1=very good and 5=very poor) and who the caller was (patient, close relative to the patient and other). A recorded message presented the survey questions, which callers responded to on a numeric scale using their phone keypad.

DOW represents a self-evaluated measure of the caller's level of worry concerning the acuteness of their health situation. Although this scale has not been validated a previous study showed that people using OOH services were able to rate their DOW as a measure of the self-evaluated level of urgency at MH1813.[@R23]

SRH reflects an individual's own assessment of their health according to their own definition of health. SRH is a validated scale that predicts morbidity and mortality,[@R25] and also prompts people to seek primary care more frequently.[@R20]

All residents of Denmark are assigned a personal identification number at birth or on officially registering in the Danish Civil Registration System.[@R27] This number makes it possible to conduct individual follow-up in national registries. Call data on each caller were merged with data on annual household income divided into four quartiles (very low, low, middle and high) and ethnicity (natives, immigrants and descendants of immigrants) from Statistics Denmark's registries.[@R29] Data on comorbidity from the past 10 years (Charlson score: 0=no comorbidities, 1=one comorbidity, 2=two or more comorbidities) were obtained from the Danish National Patient Registry,[@R30] where morbidity is registered continuously for all patients in Danish hospitals. The validity of the Danish National Patient Registry is estimated at 66%--99% compared with a journal audit.[@R32]

Analysis {#s2f}
--------

A descriptive baseline analysis of sociodemographic and health-related characteristics was performed using frequency distributions (number and percentage). Logistic regression analyses were used to calculate crude, age -adjusted and sex-adjusted and mutually adjusted (for age, sex, ethnicity, income, call time, caller, DOW, SRH and Charlson comorbidity score) ORs with 95% CIs for repeat callers (n=464) versus one-time callers (n=11 131).

Due to the limited number of missing values in the data collection (n=106 in SRH), they were excluded from the analysis because their absence was considered random.

The statistical analyses were performed using SAS Enterprise Guide 7.1.

Results {#s3}
=======

The analysis included 11 595 callers, 4% (n=464) of whom represented callers who made repeated calls within 48 hours of their initial call.

The results of the crude analysis identified an association between repeated calls to MH1813 within 48 hours and the callers' sociodemographic and health-related characteristics, as well as the details related to the call. However, these associations decreased in the mutually adjusted analysis, indicating that sociodemographic and health-related characteristics have a reinforcing effect on the need to make an additional call.

A comparison of the results in the mutually adjusted analysis showed that sociodemographic variables have a stronger association with the odds of making a repeat call within 48 hours compared with the health-related variables ([figure 3](#F3){ref-type="fig"}).

![Showing Crude, age-adjusted and gender-adjusted, and mutually adjusted ORs with 95% CI for health-related and sociodemographic characteristics for repeated calls \<48 hours (n=464) compared with single calls (n=11 131) to the medical helpline.](bmjopen-2019-030173f03){#F3}

Findings in the mutually adjusted analysis suggest that income and ethnicity are potential determinants for individuals need to make repeated calls within 48 hours to a medical helpline with triage function.

Association of health-related characteristics with making repeated calls {#s3a}
------------------------------------------------------------------------

The crude analysis on the health-related characteristics (age, sex, DOW, SRH and Charlson comorbidity score) indicated that all characteristics, except sex, were significantly associated with the odds of making repeated calls. The strongest positive association for making a repeat call was a Charlson comorbidity score of 2 compared with a score of 0 (OR=1.66; 95% CI 1.26 to 2.19) ([table 1](#T1){ref-type="table"}).

###### 

Crude, adjusted and full model adjusted ORs with 95% CIs for health-related characteristics for repeated calls \<48 hours (N=464) compared with one-time calls (N=11 131) to the telephone triage

  --------------------------------------------------------------------------------------------------------------------------------------------------------------
                                          One-time callers\   Repeat callers\   Crude OR (95% CI)     Adjusted OR (95% CI) \*   Mutually adjusted OR (95% CI)†
                                          (N=11 131)          (N=464)                                                           
  --------------------------------------- ------------------- ----------------- --------------------- ------------------------- --------------------------------
  Sex, n (%)                                                                                                                    

   Male                                   5116 (45.96)        205 (44.18)       1                     1                         1

   Female                                 6015 (54.04)        259 (55.82)       1.08 (0.89 to 1.29)   0.96 (0.77 to 1.13)       0.94 (0.78 to 1.14)

  Age, n (%)                                                                                                                    

   Mean                                   30.37               34.57                                                             

   ≤5 years                               2576 (23.14)        106 (22.84)       1                     1                         1

   ≥6 and ≤18 years                       1915 (17.20)        63 (13.58)        0.79 (0.58 to 1.09)   0.79 (0.58 to 1.09)       0.95 (0.67 to 1.33)

   ≥19 and ≤65 years                      5222 (46.91)        202 (43.75)       0.95 (0.74 to 1.20)   0.94 (0.74 to 1.19)       0.80 (0.59 to 1.08)

   \>65 years                             1428 (12.74)        92 (19.83)        1.58 (1.18 to 2.10)   1.57 (1.17 to 2.09)       1.24 (0.85 to 1.81)

  Degree of worry, n (%)                                                                                                        

   Low                                    3396 (30.51)        132 (28.50)       1                     1                         1

   Middle                                 4026 (36.17)        141 (30.39)       0.90 (0.71 to 1.15)   0.89 (0.69 to 1.13)       0.88 (0.69 to 1.23)

   High                                   3709 (33.32)        191 (41.16)       1.33 (1.06 to 1.66)   1.23 (0.98 to 1.55)       1.13 (0.89 to 1.45)

  Self-rated health, n (%)                                                                                                      

   1 (very good)                          2077 (18.84)        79 (17.10)        1                     1                         1

   2                                      2685 (24.35)        107 (23.16)       1.05 (0.78 to 1.41)   1.02 (0.76 to 1.37)       1.02 (0.75 to 1.37)

   3                                      2433 (22.07)        89 (19.26)        0.96 (0.71 to 1.31)   0.90 (0.66 to 1.23)       0.87 (0.63 to 1.19)

   4                                      2208 (20.03)        86 (18.61)        1.02 (0.75 to 1.39)   0.93 (0.68 to 1.28)       0.88 (0.63 to 1.21)

   5 (very poor)                          1622 (14.71)        101 (21.86)       1.64 (1.21 to 2.21)   1.43 (1.05 to 1.96)       1.26 (0.91 to 1.75)

  Charlson comorbidity score, n (%)                                                                                             

   0 (none comorbidities)                 9045 (81.26)        351 (75.65)       1                     1                         1

   1 (one comorbidities)                  1108 (9.95)         50 (10.78)        1.16 (0.86 to 1.57)   1.06 (0.77 to 1.15)       1.02 (0.74 to 1.40)

   [2]{.ul} (two or more comorbidities)   978 (8.79)          63 (13.58)        1.66 (1.26 to 2.19)   1.33 (0.96 to 1.84)       1.27 (0.91 to 1.77)
  --------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Adjusted for age and sex.

†Adjusted for age, sex, ethnicity, income, call time, caller, degree of worry, self-rated health and Charlson comorbidity score.

In the mutually adjusted logistic regression analysis, the ORs decreased somewhat, and none of the health-related characteristics were significantly associated with the odds of performing a repeated call ([table 1](#T1){ref-type="table"}).

Association of sociodemographic characteristics with making repeated calls {#s3b}
--------------------------------------------------------------------------

The crude analysis on the sociodemographic characteristics (household income and ethnicity) indicated that immigrant status increased the odds of performing a repeated call, whereas having a middle or a high household income decreased the odds of performing a repeated call ([table 2](#T2){ref-type="table"}).

###### 

Crude, adjusted and full model adjusted ORs with 95% CIs for sociodemographic characteristics for repeated calls \<48 hours (N=464) compared with one-time calls (N=11 131) to the telephone triage

  -------------------------------------------------------------------------------------------------------------------------------------------------------
                                   One-time callers\   Repeat callers\   Crude OR (95% CI)     Adjusted OR (95% CI) \*   Mutually adjusted OR (95% CI)†
                                   (N=11 131)          (N=464)                                                           
  -------------------------------- ------------------- ----------------- --------------------- ------------------------- --------------------------------
  Ethnicity, n (%)                                                                                                       

   Natives                         9488 (82.24)        380 (82.24)       1                     1                         1

   Immigrants                      833 (7.22)          47 (10.17)        1.41 (1.03 to 1.93)   1.40 (1.02 to 1.93)       1.34 (0.96 to 1.86)

   Descendants of immigrants       754 (6.54)          35 (7.57)         1.16 (0.81 to 1.65)   1.27 (0.89 to 1.82)       1.14 (0.79 to 1.65)

  Annual household income, n (%)                                                                                         

   Very low                        3151 (28.31)        156 (33.62)       1                     1                         1

   Low                             3139 (28.20)        147 (31.68)       0.95 (0.75 to 1.19)   0.82 (0.64 to 1.06)       0.81 (0.63 to 1.05)

   Middle                          3198 (28.73)        110 (23.71)       0.69 (0.54 to 0.89)   1.03 (0.80 to 1.33)       0.71 (0.54 to 0.92)

   High                            1643 (14.76)        51 (10.99)        0.63 (0.46 to 0.87)   0.65 (0.46 to 0.91)       0.68 (0.48 to 0.96)
  -------------------------------------------------------------------------------------------------------------------------------------------------------

\*Adjusted for age and sex.

†Adjusted for age, sex, ethnicity, income, call time, caller, degree of worry, self-rated health and Charlson comorbidity score.

In the mutually adjusted logistic regression analysis, annual income significantly decreased the odds of performing a repeated call for callers' with household income in the middle quartile (OR=0.71; 95% CI 0.54 to 0.92) and highest quartiles (OR=0.68; 95% CI 0.48 to 0.96), compared with callers' with household income in the lowest quartile ([table 2](#T2){ref-type="table"}). This result indicates that low income is a potential determinant for performing repeated calls to the MH1813.

Immigrants relative to natives had significantly increased odds for performing repeated calls, in the crude analysis, as well as the analyses adjusted for age and sex. In the mutually adjusted analysis, the association was borderline significant (OR=1.34; 95% CI 0.96 to 1.85). This result indicates that being an immigrant also is a potential determinant for performing repeated calls to the MH1813 ([table 2](#T2){ref-type="table"}).

Characteristics associated with calls to MH1813 and with making repeat calls {#s3c}
----------------------------------------------------------------------------

The crude analysis on characteristics related to the call found that callers' who were a close relative to the patient were significantly associated with performing a repeated call, whereas the time of call did not have an association with performing a repeated call ([table 3](#T3){ref-type="table"}).

###### 

Crude, adjusted and full model adjusted ORs with 95% CIs for characteristics attach to the call for repeated calls \<48 hours (N=464) compared with one-time calls (N=11 131) to the telephone triage

  -----------------------------------------------------------------------------------------------------------------------------------------
                     One-time callers\   Repeat callers\   Crude OR (95% CI)     Adjusted OR (95% CI) \*   Mutually adjusted OR (95% CI)†
                     (N=11 131)          (N=464)                                                           
  ------------------ ------------------- ----------------- --------------------- ------------------------- --------------------------------
  Call time, n (%)                                                                                         

   Workday           6777 (60.88)        275 (59.27)       1                     1                         1

   Weekend           4354 (39.12)        189 (40.73)       1.07 (0.88 to 1.29)   1.05 (0.87 to 1.27)       1.09 (0.89 to 1.32)

  Caller, n (%)                                                                                            

   Patient           4481 (40.26)        210 (45.26)       1                     1                         1

   Close relative    6650 (59.74)        254 (54.74)       0.82 (0.67 to 0.98)   0.79 (0.64 to 1.00)       0.75 (0.59 to 0.94)
  -----------------------------------------------------------------------------------------------------------------------------------------

\*Adjusted for age and sex.

†Adjusted for age, sex, ethnicity, income, call time, caller, degree of worry, self-rated health and Charlson comorbidity score.

In the mutually adjusted logistic regression analysis, callers who were close relatives had significantly decreased odds for making repeated calls compared with callers who were patients (OR=0.75; 95% CI 0.59 to 0.94) ([table 3](#T3){ref-type="table"}).

Discussion {#s4}
==========

The main finding is that the association between callers' sociodemographic characteristics (income and ethnicity) and repeated calls to the MH1813 within 48 hours is stronger than for the callers' health-related characteristics (age, sex, comorbidity, SRH and DOW) ([figure 3](#F3){ref-type="fig"}). Sociodemographic factors have also been shown to be an influence among people with repeated visits to OOH services with face-to-face consultations.[@R20] This indicates that the MH1813 reflects similar patterns among people with low income and people who are immigrants, as seen in the OOH services in general.

Specific clinical factors, such as the call handlers' level of professional experience or language barriers, may also have affected the individual's need to call more than once. Identification of these factors is beyond the scope of this survey but is a relevant issue to explore in future studies.

The mutually adjusted analysis showed that household income was the only investigated variable that was significantly associated with making repeated calls. Our results indicate that high household income may represent a factor that leads to the occurrence of fewer repeated call within 48 hours of the initial call, whereas low household income may be a determinant for making repeated calls. This finding is supported by evidence showing that low socioeconomic status is related to the extent of comorbidity,[@R36] which may increase the need for a professional assessment of the severity of symptoms. Moreover, low socioeconomic status is related to increased use of medical services in general.[@R35]

In relation to ethnicity, the frequency distribution showed that 7.2% of one-time callers were immigrants, which should be seen in the light of the fact that immigrants make up 10.31% of the general population in Denmark.[@R38] Determining whether fewer immigrants use MH1813, or whether fewer immigrants declined to participate in the survey, is not possible based on the present data. The existing literature, however, indicates that immigrants generally use OOH acute healthcare with face-to-face consultations more frequently than ethnic Danes.[@R21]

The mutually adjusted analysis showed that immigrants had insignificantly higher odds of making repeated calls compared with ethnic Danes. One possible reason for this is that immigrants with limited language skills may lack the vocabulary to adequately describe their symptoms on the telephone.[@R39] According to Hansen and Hunskaar, who studied adherence to the advice given by a nurse on the telephone, callers' who were immigrants had a significantly lower level of trust in the nurses and felt that they did not receive relevant answers to questions compared with natives.[@R41]

In the frequency distribution between repeated callers' and one-time callers, sex was not associated with repeated calls. Nevertheless, there were a higher amount of women among one-time callers (54.04%) and repeat callers (55.82%) compared with the distribution of women in the general Danish population (50.25%).[@R38] This distribution is similar to previous studies on OOH services.[@R2] Women generally contact medical helplines more often than men and usually report a lower SRH than men[@R44] and a higher DOW.[@R23]

The distribution of comorbidity in the study population showed that people with the highest strata of comorbidity made repeated calls more frequently (13.58%) than one-time calls (8.79%). This is in line with the existing literature, where people with chronic diseases have a higher rate of repeated inquiries to emergency departments than those without chronic diseases.[@R45] One possible explanation is that people with multiple comorbidities have more progressive symptoms, increasing the need for repeated inquiries.[@R8]

The self-reported assessment of DOW and SRH was obtained in real time in conjunction with the call to MH1813, diminishing the risk of recall bias. SRH and DOW are simple, self-reported single-item variables that measure subjective, qualitative data using a quantitative method.[@R48] Poor self-evaluated health is a factor that prompts people to seek primary care more frequently.[@R20] In the present study, the crude analysis showed that very poor SRH (score=5) was significantly associated with the need to make repeated calls compared with very good SRH (score=1). Likewise, the crude analysis indicated that high DOW was significantly associated with the need to make repeated calls compared with low DOW. The observed association remained significant in the age and sex-adjusted analysis, indicating that SRH and DOW are potential predictors for repeated calls.

When a close relative made the call on behalf of the patient, the risk of a repeated call occurring was significantly reduced. We hypothesise that this result is due to the number of relatives who are parents of small children and request advice and guidance on how to handle a child's symptoms, reducing the need to call MH1813 again. The two youngest age groups (0--5 and 6--18 years) represented almost 40% of all the calls in this study, which means they are over-represented compared with the general population (22.6%).[@R38] This is in line with similar studies showing that younger people generally have a higher consumption of acute healthcare services.[@R2]

Overall, the analysis of sociodemographic and health-related characteristics showed that associations between groups decreased in the adjusted analysis. This suggests that the variables under study had a reinforcing effect and do not independently characterise people who have a need to make repeated calls, indicating that identifying the underlying factors for the need to make repeated calls constitutes a complex issue.

Limitations {#s4a}
-----------

In the present study, 33.3% of the study cohort invited to participate agreed to do the survey. In a comparative analysis the participants did not differ significantly from non-responders in relation to age, sex and triage outcome. Nevertheless, selection bias might have been introduced in relation to other sociodemographic or health-related characteristics.

Data on comorbidity were obtained from the Danish National Patient Registry,[@R31] which is why people may have had one or more unrecognised morbidities that had not received an in-hospital diagnosis and subsequent registration in the Danish National Patient Registry. This factor could potentially have led to an information bias in relation to the calculation of comorbidity scores in the present study. However, as this potential information bias would have been present in both people who made one-time calls and people who made repeated calls, it was considered a non-differential misclassification.

In this study, SRH and DOW are measured with a simplified numeric scale. SRH is recognised as a valid predictor of morbidity and mortality.[@R48] DOW, however, is a less studied variable, which is why the validity cannot be accounted for, as is recommended for self-reported measurements.[@R49]

Because one of the aims of this study was to be able to implement results in decision making in clinical practice, the sociodemographic and health-related characteristics variables were not tested for interaction. Nevertheless, the existing evidence on the sociodemographic and health-related characteristics of interest suggest multiple interactions between variables, for example, a poor SRH interacts with age and with comorbidities[@R50]; a higher DOW interacts with female callers[@R23]; and immigrant status interacts with a lower self-perceived health and a higher rate of comorbidities.[@R51] Testing for interaction in the statistical analysis could potentially have provided valuable insight into possible confounders but was considered outside the scope of this study.

Implications for clinicians and policy-makers {#s4b}
---------------------------------------------

This study indicates that specific sociodemographic characteristics of callers are potential determinants of the callers' need to make repeated calls to a medical helpline with triage function. This implies that the health service needs of callers with certain sociodemographic characteristics may differ compared with other sociodemographic groups when calling a telephone medical helpline.

Recognising the sociodemographic characteristics that play a role is an important aspect of preventing undertriage, which poses a risk of delaying examination and treatment. One way of dealing with this issue is to provide call handlers with additional information about callers' sociodemographic and self-evaluated characteristics in the existing electronic decision support tool to supplement identification and clinical decision making in telephone triage.

The aim and design of this study provide knowledge on callers' determinants for performing repeated calls. However, the study does not provide knowledge on potential determinants related to the call handler, nor the interaction between caller and call handler during the initial call, which is relevant to investigate in future studies.

The results of this study are generalisable and can serve to benefit other large-scale OOH telephone triage services.

Conclusions {#s5}
===========

In the present study, 4% of the calls MH1813 received were from repeat callers. The crude analysis identified sociodemographic and health-related characteristics associated with making repeated calls. The mutually adjusted analysis showed that callers with a mid to high household income had significantly decreased odds for making repeated calls compared with those with very low income. Also, immigrants had insignificantly higher odds for making repeated calls compared with ethnic Danes. Other variables under study had a reinforcing effect on the odds of making repeated calls, which means they did not independently characterise people with a need to make additional calls.

These findings suggest that income and ethnicity are potential determinants for making repeated calls, which indicates that OOH telephone triage might benefit from incorporating sociodemographic characteristics in clinical decision making tools to prevent overtriage or undertriage.

Patient and public involvement {#s5a}
------------------------------

The development of the research aim, design, recruitment, conduct, and outcome measures in this study were not based on patient involvement. Participants can request further information on this study.
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